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The literature indicates that little study has been made of soil mineralogy. Haley (11) reported that buckwheat plants, grown in mixtures of quartz sand and orthoclase, attained from 7 to 27% greater dry weight than plants grown without orthoclase. Calcium carbonate added as lime was found to increase the availability of potassium. Plummer (20) found that calcium carbonate applications resulted in an increased removal of potassium from the soil by soybeans, but not in an increased release of potassium by orthoclase.
Goldich (4) summarized a number of reports on the chemical stability of various members of the plagioclase series, and arranged them in the following order of decreasing stability and resistance to weathering: potassium feldspar, sodiumcalcium plagioclase, calcium-sodium plagioclase, calcium plagioclase. This summary was helpful in establishing the order of weathering, but revealed little concerning the relative rates of weathering.
Graham (7, 8) related the composition of soybeans, grown on substrates containing various sands and silts treated with acid clay, to the mineralogical contents and chemical composition of the soil separates. In later studies (5, 6), he observed that the release of calcium by anorthite in acid clay was approximately one hundred times as rapid as in water, and that microcline was little affected by either acid clay or water. He further suggested consideration of the calcium plagioclase fraction of the silt separates as an indicator of the fertility level and the degree of weathering of a soil, because of its value in supplying plant nutrients and its comparatively rapid removal by soil weathering processes. Graham (10) presented evidence supporting the use of the narrowing ratio of the amounts of calcium to sodium present in the silt separates for estimating the higher degree of weathering of a soil.
Still other investigators (12, 17, 19) have used the heavy minerals in soil as a clue to soil origin and development. Marshall (16) proposed the-quantitative enumeration of the species of heavy minerals found,, and a semiquantitative estimate of their frequency of occurrence in soil materials as a means of establishing the origin of soil .materials.
The mineral contents of the soil, still. weatherable, serve as supplies of reserve fertility. Consequently, when the adsorbed and exchangeable nutrient elements are exhausted through plant removal, and the colloidal complex has taken on hydrogen to a high degree of acidity in exchange for them, this acid clay becomes a very effective weathering agent of these mineral reserves. The readiness with which these mineral reserves keep the colloidal clay complex well saturated 'with their respective nutrient cations reflects itself as higher or lower fertility levels deliverable to the plant roots. Soil tests have been used as
PLAN OF STUDY
Under the belief that soils weathered to diff should indicate such by differences in their mine ical compositions, and possibly by specific ratios chemical components, 10 surface soils of Missouri ' These soils, known to be of differing productivi considered of widely varying degrees of wea chosen for study according to the hypothesis that ance of certain feldspars from the soils, or a sodium-calcium ratios, are suggestive measures of weathering and thereby of the fertility level.
Since most Missouri surface soils are of silly studies centered about the silt fraction with the k these soils would reflect a relation of their fe fraction as this silt made up a major portion of
SELECTION OF SAMPLES
Ten soil samples from the O-6 inches ^surface selected, representing the major soil areas of Miss
ESTIMATION OF THE FERTILITY LEV
Determinations of the available phosphorus, t able potassium, calcium, and magnesium, the to the per cent organic matter, and the pH of the so according to the methods described by Graham (9 provided a basis for estimating the fertility levels PRETREATMENT AND MECHANICAL AN The samples were thoroughly air dried, clods up, and the material was passed through a 9-m sieve. Organic matter was removed by treatme hydrogen peroxide. Carbonate removal and pep accomplished by the methods described by Baver ical separation of the sand (1.0 mm-0.05 mm), si 0.005 mm) and fine silt plus clay (<0.005) f made according to the method described by Marsh ries (17). The percentage of each was determined
PREPARATION OF DIFFERENTIALLY STAIN . FOR MINERALOGICAL STUDY
The silt separates were treated for removal oxides according to the method described by Jeffri mounted on microscope slides. For mounting the slides, an adhesive of black, rubber, weatherstrip used. Ten milliliters of this were dissolved in an of amyl acetate and centrifuged to remove undisso ties." The cement was placed in a dropper bottle it was used as needed. One drop of this on a clea .slide was allowed to dry for 10 minutes. Small am silt separates were spread uniformly over the coat gentle gusts of air from a small glass tube with
